A new method for the rapid isolation of basolateral plasma membrane vesicles from rat liver. Characterization, validation, and bile acid transport studies.
Basolateral plasma membrane vesicles were prepared from rat liver by a new technique using self-generating Percoll gradients. The method is rapid (total spin time of 2.5 h) and protein yields were high (0.64 mg/g of liver). Transmission electron microscopy studies and measurements of marker enzyme activities indicated that the preparation was highly enriched in basolateral membranes and substantially free of contamination by canalicular membranes or subcellular organelles. High total recoveries for protein yield and marker enzyme activities during the fractionation procedure indicated that enzymatic activity was neither lost (inactivation) nor increased (activation). Thus, the pattern of marker enzyme activities found in the membrane preparation truly reflected substantial enrichment in membranes from the basolateral surface. Analysis of freeze-fracture electron micrographs suggested that approximately 75% of the vesicles were oriented "right-side-out." In order to assess the functional properties of the vesicles, the uptake of [3H]taurocholate was studied. In the presence of a Na+ gradient, taurocholate uptake was markedly stimulated and the bile acid was transiently accumulated at a concentration 1.5- to 2-fold higher than that at equilibrium ("overshoot"). In the absence of a gradient but in the presence of equimolar Na+ inside and outside of the vesicle, taurocholate uptake was faster than in the absence of Na+. These findings support a direct co-transport mechanism for the uptake of taurocholate and Na+. Kinetic studies demonstrated that Na+-dependent taurocholate uptake was saturable with a Km of 36.5 microM and a Vmax of 5.36 nmol mg-1 protein min-1. The high yield, enzymatic profile and retention of transport properties suggest that this membrane preparation is well suited for studies of basolateral transport.